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Heritability of telomere length in a wild population of 
Savannah sparrows (Passerculus sandwichensis)
Sara J. Brinda '081, Anna Bender '082, Shaina N. Stewart '091, Robert A. Mauck1,2, and Mark F. Haussmann1
1Kenyon College, Gambier, Ohio 2Bowdoin College, Brunswick, Maine
Overview
What are telomeres?
Telomeres are the protective caps found at the end of linear 
chromosomes. Every time chromosomes replicate they shorten due to loss 
of telomeric sequences.
Why are they important?
Telomeres protect DNA from oxidative damage, and from loss of 
important coding regions during cell division. Initial telomere length and 
they way in which telomeres change over time, termed telomere dynamics, 
affect life-history traits such as rates of growth (1) and aging (2), onset of 
disease (3), reproductive success, and survival (4).
How heritable is initial telomere length in wild populations?
Little is known about the heritability of telomere length in wild 
populations. 
We investigated the heritability of  initial telomere length in 21 
clutches of Savannah sparrows (Passerculus sandwichensis) in a wild 
population on Kent Island, New Brunswick, Canada.
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Results
We used an assumed full-sib analysis to estimate heritability. 
Mean (±STD) nestling telomere length in the twenty-one clutches 
was 6.33 ± 0.15 kb  and ranged from 5.98 kb to 6.72 kb (Figure 1). 
Heritability (± STD) of nestling telomere length was 0.97 ± 0.08.
Figure 1. Distribution of telomere restriction fragment (TRF) 
lengths within and among clutches.
Discussion
Our results indicate that initial telomere length is highly heritable in this 
population.
Our heritability estimate is based on assumed full-sib relationships, 
and so our analysis does not consider genetic variance due to maternal or 
dominance effects. As such, this estimate should be viewed as an upper 
limit for heritability of nestling telomere length in Savannah sparrows.
Pairing our conclusions with the growing evidence that 
telomere length has effects on fitness suggests that there 
may be selective pressure for long telomeres. 
Future Work
Our work is a first step toward understanding the relationship between 
telomere length, survival, and reproductive success, and testing the hypothesis 
that parents with longer telomeres (and higher survival) have offspring more 
likely to survive. 
Supporting this hypothesis will require testing these four predictions: 
1. Within an age class, individuals with longer telomeres are more 
likely to survive to breed in the following year.
2. Telomere length is heritable.
3. If 1 and 2 are true, then older adults should have offspring with 
longer telomeres than younger adults.
4. Offspring with long telomeres will be more likely to return to 
Kent Island to breed the following year.
Our results support prediction 2, and are an important contribution to 
understanding how telomere length affects survival and reproductive 
success.
Methods
Field
In June and July of 2007, we collected 
blood samples from nestlings in 21 
clutches of Savannah sparrows in a wild 
population on Kent Island, New 
Brunswick, Canada. 
Lab
To determine telomere length in each 
individual, we used the telomere 
restriction fragment (TRF) assay (5). For 
this assay, we:
1. Extracted DNA from the blood samples.
2. Used pulsed-field gel 
electrophoresis to separate the 
DNA.
3. Hybridized with a radioactive-
labelled telomere-specific oligo 
(CCCTAA).
4. Visualized the fragments on 
a phosphor screen.
5. Measured telomere length by 
analyzing the telomere optimal 
estimate analysis window.
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